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Sustainable warehouse practice has become significant priority to ensure a sustainable 
environment and future. Companies need to practice sustainable warehousing because 
the practice brings a lot of benefits to the companies and also the environment. The 
objective of the study is to examine the effective management and training on 
sustainable practice contributes to warehouse efficiency. This study focuses on a 
company practicing best sustainable warehouse practice-Integrated Cold Chain 
Logistics Sdn Bhd (ICCL). Questionnaires (15 questions) were given to the employees 
working in the company. Management and training in a company are the independent 
variables for an effective sustainable warehouse practice. Theoretically, it contributes 
an insight study on how management and training will affect sustainable warehouse 
practice and benefit the industry. Practically, the research is applicable for 
management practitioners in the industries, especially those who are operating 
warehouses, in making important decisions to improve sustainable operations. Other 
factors will be improvement of 5S, sustainable operational training and sustainable 
materials handling management, including inventory management and audit process. 
 





Sustainable warehouse is about integrating, balancing and managing the economics, 
environmental and social inputs and outputs of the warehouse operations (Daud, David, 
& Tan, 2009). The increasing human population and rapid economy development have 
cause strained resources and created volatile pricing on commodities. The whole world 
is currently practicing sustainable warehousing and there are government-regulated 
changes issued by European Union during year 2010 stating that by 2020, all new 
buildings must be able to achieve “nearly zero energy” and gain most of its energy 
supply from renewable resources (Reddon, 2015). Therefore, the management and 
training activities in the company that practice sustainable warehousing is important. 
Awareness about this practice is needed to be implemented in management and training 
in order to conduct the sustainable warehousing. 
 
It is important to study this research because to ; 1) obtain reliable access to energy, 
assuring that the products can be held in ideal conditions; 2) increase the efficiency of 
warehousing; 3) improve the return of investment, where the time allowed the product 
to flow from manufactures to retails can be shorten and also retain the freshness of the 
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products; 4) decrease the damage made on the environment by decreasing the use of 
unrenewable resources (Reddon, 2015). 
 
 
STATEMENT OF THE PROBLEM 
 
It is known that the whole world is now attempting and implementing on practicing 
sustainable warehousing. According to Singh and Trivedi (2016) that not much research 
is done regarding sustainability from the logistics point of view and also lacking 
sustainable frameworks from production management. It is critically agreed by Waqas 
and Norma (2012) that warehouse sustainability can be further enhance if there are 
better solutions on just-in-time replenishment, inventory centralization and also shorten 





1. To examine the effective management on sustainable practice contributes to 
warehouse efficiency. 






Warehouse sustainable practice and efficiency 
Warehouse is defined as a place in which products and merchandise are stored, and it 
functions like a big storehouse (The Free Dictionary, 2016). Warehousing is a 
performance or administrative and physical functions related with storage of goods and 
materials. The functions in warehousing include invoice, identification, inspection, 
verification, putting away, retrieval and many more (Business Dictionary, 2016). 
Ajeesh (2015) explained that warehousing is a set of activities that involves in receiving 
and storing goods and also preparing them for further shipment. Studies from Study 
Point (2011) said that there are two types of warehousing, which are private 
warehousing and public warehousing. 
 
Waqas and Norma (2012) said that there are eight elements when a company is 
practicing sustainable warehouse, which are warehouse facility design, warehouse 
layout, inventory management, warehouse staff, warehouse operations, onsite facilities, 
warehouse management system and mechanical handling equipments. 
 
Angelo and Brian (2013) said that to be efficient means to use resources such as people, 
money, raw materials and cost effectively. Saifudin, Nizamuddin and Norita (2012) 
mentioned that efficiency in any distribution network is determined by the operation of 
the warehouses. There are six major operations, which are receiving, transfer, handling, 
storage, packing and processes. These six major operations require appropriate 
planning and controlling to ensure high efficiency in the warehouse (Saifudin, 






There are a lot of definitions for management. Karam (2015) defined management as 
conceptual, theoretical and analytical purposes as that process by which managers 
create, direct, maintain and operate purposive organization through systematic, co-
ordinated co-operative human effort. Management is also the act or skill of controlling 
and making decisions about a business, department or organization (Merriam Webster, 
2016). 
 
According to Angelo and Brian (2013), management is important because the company 
and the employees can experience a sense of accomplishment, stretching the 
employee’s abilities and magnifying their range and help building successful products 
or services for the company. This will cause positive results on sustainable warehouse 
practice and benefit the industry. 
 
Training 
Training is providing education, instruction, or discipline to a person or thing that is 
being trained (The Free Dictionary, 2016). It is also a process of being conditioned or 
taught to do something (Your Dictionary, 2016).  
 
Austin (2009) mentioned that there are challenges faced in training aside from the 
company’s concerns, which are differing learning styles of employees, generation gaps 
among the employees, language and literacy barriers among employees, training 
consistency; and turnover and absenteeism. 
 
However, not having employees trained will also come at a cost. Brain (2016) said that 
training is important because untrained employees will produce unhappy employees, 
produce low production value, inefficient and cause companies to lose customers. 
Stretar (2015) mentioned that improving employee performance is not a one-time thing, 
but instead a continuous effort. By continuing this effort it will affect sustainable 
warehouse practice and benefit the industry. 
 
Framework 









The hypotheses for this study are: 
1. Effective management on sustainable practice contributes to warehouse efficiency. 














The research design is divided into primary and secondary respectively. Primary 
research is being carried out to allow further understanding on certain problems and 
issues. It involves process such as questionnaires, surveys and interviews with 
individuals or small groups. Secondary research is also known as desk research, where 
research is conducted by making use of information previously obtained from reliable 
sources (Business Case Studies, 2016).  
 
Primary research design consists of qualitative and quantitative research. Qualitative 
research is about conducting interviews with Integrated Cold Chain Logistics Sdn Bhd 
(hereafter is ICCL) section heads and above.  The interview sessions will be conducted 
based on questions on how to manage and practice sustainable warehouse efficiency.  
 
On the other hand, quantitative research will also be conducted. Quantitative research 
is conducted by handing out questionnaires to 61 employees in ICCL, which includes 
managing directors, directors, managers and below manager levels. The questionnaire 
is adapted from:- 
1. A Model for Sustainable Warehousing: From Theory to Best Practice (Amjed & 
Harrison, 2012)  
2. Sustainable Green Supply Chain Management: Trends and Current Practices (Singh 
and Trivedi, 2015) 
 
Secondary research design is done through internet, books, journals and other written 
and reading materials. Information and data will be collected from all the materials to 
allow researcher to have a better understanding on sustainable warehouse. 
 
Data Collection 
The data will be gathered using print-out questionnaires and analysed using SPSS 
version 22.0.0.0. SPSS is the acronym for Statistical Package for the Social Science. 
The software has a very flexible data handling capability and data manipulation utilities, 






Correlation analysis is conducted to understand the relationship between variables. The 














Correlation analysis of sustainable warehouse efficiency and management 
 
From the table we can see that there is a positive correlation between sustainable 
warehouse efficiency and management (r = 0.611). The relationship between the two 
variables is strong (r > 0.5). Since the P-value is 0.001, we can conclude that the 
hypothesis of effective management on sustainable practice contributes to warehouse 
efficiency is accepted. 
 
Table 2 
Correlation analysis of sustainable warehouse efficiency and training 
 
From the table we can see that there is a positive correlation between sustainable 
warehouse efficiency and training (r = 0.651). The relationship between the two 
variables is strong (r > 0.5). Since the P-value is 0.001, we can conclude that the 
hypothesis of effective training on sustainable practice contributes to warehouse 
efficiency is accepted. 
 
Regression analysis is conducted to show the relationship between the sustainable 
warehouse efficiency (dependent variable) with management and training in a company 
(independent variables).  
 
Table 3 





The regression coefficient (R) of sustainable warehouse efficiency with management 
and training is 0.673 and the R square is 0.453. This represented high degree of 
correlation between the dependent and independent variables. 45.3% of the sustainable 
warehouse efficiency can be explained with management and training in a company. 
This shows that there are also other factors affecting the sustainable warehouse 
efficiency but management and training are also main factors. 
 
Table 4 
ANOVA analysis of sustainable warehouse efficiency with management and training 
 
Since the probability value for the statistics was less than 0.05 (p = 0.001), we can 
conclude that both the hypothesis were supported. 
 
Table 5 
Coefficient analysis of sustainable warehouse efficiency with management and 
training 
 
Researcher concluded that there are significance relationships between dependent 
variable and independent variables. The table showed that the relationship is a positive 
relationship. As a result, the estimated regression equation for both independent 
variables can be written as: - 
Sustainable Warehouse Efficiency = 0.298 + 0.169 (Management) 
Sustainable Warehouse Efficiency = 0.516 + 0.178 (Training) 
 
Qualitative analysis 
The researcher conducted an interview in ICCL and found out that there are a lot of 
management aspects involved in maintaining the efficiency of a sustainable warehouse. 
In order to reduce energy consumption and maintain sustainability, the construction of 




















Floor plan of ICCL’s warehouse 
 
ICCL also came out with other brilliant ways to reduce the outside air from entering the 
warehouse. For example, there are balloons seal around the truck during loading to 
prevent the air entering the warehouse from the gaps between the trucks and walls. They 
also try to request customers to provide products that are already frozen or chilled to 
reduce the usage of the temperature compressor. Extra charges will be charged on 
products that are not frozen or chilled when delivered to the warehouse and also to 
open-air trucks. . ICCL uses four types of storage system, which are the steel racking, 
single deep racking, double deep racking and mobile racking. There are temperature 
sensors installed inside the warehouse to sense if there are any changes in the 
temperature of the warehouse. GPS that has temperature sensors were also installed in 
the company trucks to enable the company to track the location of the truck and read 
the air temperature inside the truck. 
 
ICCL provides a lot of training to their employees. The training differs from the position 
of employees in the company. There are many kinds of training, such as food-handling 
training, forklift training, truck training, halal training, Kaizen training, safety training 
and many more. Most of the trainings were done internally, except for Halal training, 
where the company will outsource experience people from outside to train their 
employees. The workers inside the warehouse were also trained to drive forklifts and 
conduct safety features. This is to ensure that the safety of the workers. Training was 
also given to ensure the cleanliness of the warehouse. Internal housekeeping will be 
conducted weekly to ensure the cleanliness of the warehouse. 
 
 
DISCUSSIONS AND CONCLUSION 
 
The first hypothesis is that effective management on sustainable practice contributes to 
warehouse efficiency. Studies showed that the hypothesis is supported and accepted 
because the independent variable, which is effective management, shows positive 
significance relationship with warehouse efficiency during quantitative analysis. 
Furthermore, the qualitative analysis also showed that effective management is very 
crucial in warehouse efficiency. There are a lot of management aspects that required to 
be considered in the warehouse industry to maintain sustainability and efficiency. 
 
The second hypothesis is that effective training on sustainable practice contributes to 
warehouse efficiency. Studies showed that the hypothesis is supported and accepted 
because the independent variable, which is effective training, shows positive 
Warehouse 
Function: To store products and goods of customers 
Ante Room 
Function: Serves as a layer to prevent outside air to enter the warehouse 
Loading Bay 




significance relationship with warehouse efficiency during quantitative analysis. 
Furthermore, the qualitative analysis also showed that effective training is important in 
warehouse efficiency. Training is important because training can help improve 
warehouse operations and ensure the safety and health of employees. 
 
Theoretically, this research contributes an insight study on how management and 
training will affect sustainable warehouse practice and benefit the industry. 
Practically, the research is applicable for management practitioners in the industries, 
especially those who are operating warehouses, in making important decisions to 
improve sustainable operations. Other factors will be improvement of 5S, sustainable 
operational training and sustainable materials handling management, including 
inventory management and audit process. 
 
Based on this research, it is concluded that more research should be conducted and 
explored about sustainable warehouse practice with other variables such as technology, 
green management and environment. This will impact positively to the sustainable 




LIMITATIONS AND SUGGESTIONS FOR FUTURE RESEARCH 
 
There are some limitations in this research with respect to the scope and the 
methodology used. Questionnaire distributed and collected could only manage to get 
61 out of 100 respondents as targeted. As the survey and the interview are done within 
the company, it cannot represent the overall research study of sustainable warehouse 
operation industry in the country. 
 
Therefore, it is suggested that for future research, more companies should be involved 
in this research study with more information from qualitative and quantitative data 
collected. For this research study, it is an opening for such research to be explored 





Amol, S., & Ashish , T. (2016). Sustainable Green Supply Chain Management: Trends 
and Current Practices. 1-16. 
Angelo, K., & Brian , W. (2013). Management: A Practical Introduction. Arizona: 
McGraw Hills. 
Austin, S. (2008, September 1). The Evolution of Workplace Training. Retrieved from 
EHS Today: http://ehstoday.com/training/evolution_workplace_training. 
BFC Associates. (2014, August 25). Training is an Important Component of 





Blanchard, D. (2013, November 1). Supply Chain & Logistics: Top 5 Warehouse 
Challenges and How to Overcome Them. Retrieved from Industry Week: 
http://www.industryweek.com/warehousing-and-distribution/supply-chain-
logistics-top-5-warehouse-challenges-and-how-overcome-them. 
Bosman, M. (2009, January 15). The Historical Evolution of Management. Retrieved 




Business Case Studies. (2016). Primary and Secondary Research. Retrieved from 
Business Case Studies: http://businesscasestudies.co.uk/food-standards-
agency/market-research-and-consumer-protection/primary-and-secondary-
research.html#axzz4MIzYBhjj. 
Business Dictionary. (2016). Best Practice. Retrieved from Business Dictionary: 
http://www.businessdictionary.com/definition/best-practice.html. 
Business Dictionary. (2016). Warehousing. Retrieved from Business Dictionary: 
http://www.businessdictionary.com/definition/warehousing.html. 
Chopra S., & Meindl P. (2007). Supply Chain Management: Strategy, Planning & 
Operation. New Jersey: Pearson Prentice Hall. 
Divyanshu, S., & Yalin , W. (2011, December 16). Correlation Analysis. Retrieved 
from SlideShare: http://www.slideshare.net/divyanshu22/correlation-analysis-
12140817. 
Emely, K. (2016, October 20). Interview about Warehouse Operations and How 
Management and  Training Influence Warehouse Efficiency in ICCL Sdn Bhd. 
Garcia, T. (2013, July 31). Five Common Challenges in Warehouse Management and 
How to Overcome Them. Retrieved from Apptricity: 
https://www.apptricity.com/about/press-releases/archives/2013/five-common-
challenges-in-warehouse-management-and-how-to-overcome-them.html. 
Ingram, D. (2016). Outbound Vs. Inbound Logistics. Retrieved from Small Business: 
http://smallbusiness.chron.com/outbound-vs-inbound-logistics-77016.html. 
Integrated Cold Chain Logistics Sdn. Bhd. (ICCL). (2016). About Us. Retrieved from 
ICCL Cold Chain Specialist: http://www.ltscold.com.my/aboutus.html. 
Jesus, G. A., Carlos, P. P., & Trinidad Gonzalez-Portela, G. (2014). Packaging 
Logistics: Promoting Sustainable Efficiency in Supply Chain. International 
Journal of Physical Distribution & Logistics Management, 1-25. 
Kasi, K. (2015, May 29). What is the Purpose of Regression Analysis? Retrieved from 
Quora: https://www.quora.com/What-is-the-purpose-of-regression-analysis. 




Kozar, K. (2011, February 13). Charleston's Sustainable Warehouse Working to Make 
a Better Community. Retrieved from The Digitel: 
http://myrtlebeach.thedigitel.com/s/charleston/business-features-
green/charlestons-sustainable-warehouse-working-make-110213-102187. 
M.Daud, A., David, S., & Tan, K.-S. (2009). Sustainable Warehouse Management. 
Research Gate, 1. 
McPhee, W. (2014). A New Sustanability Model: Engaging the Entire Firm. Journal of 
Business Strategy. 
Merriam Webster. (2016). Management. Retrieved from Merriam Webster: 
http://www.merriam-webster.com/dictionary/management. 
Merriam-Webster. (2016). Sustainable. Retrieved from Merriam-Webster: 
http://www.merriam-webster.com/dictionary/sustainable. 
Merriam-Webster. (2016). Underpinning. Retrieved from Merriam-Webster: 
http://www.merriam-webster.com/dictionary/underpinning. 
Mk, A. (2015, February 6). Warehouse and Storage in Supply Chain Management. 
Retrieved from SlideShare: 
http://www.slideshare.net/ajeeshmk52/warehousing-and-storage-in-supply-
chain-management. 
National Association of Electrical Distributors. (2016). Retrieved from Sustainability 
Best Practice: A Case Study Series: 
https://www.naed.org/NAEDDocs/Research/Energy%20and%20Sustainability
/CorpSustainability_CS_GreeningWarehouse.pdf. 
Omar, S. B. (2016). Strategic Management In Technology. Sintok, Kedah, Malaysia. 
Oracle Warehouse Management. (2016). Logistics Service Provider (LSP) 
Management in Oracle Warehouse Management. Retrieved from Oracle 
Warehouse Management Implementation Guide: 
https://docs.oracle.com/cd/E26401_01/doc.122/e48828/T210618T565544.htm. 
OReilly, L. (2015, June 12). How to Take a Sustainable Approach to Warehouse 
Management. Retrieved from EcoTile: 
http://www.ecotileflooring.com/news/how-to-take-a-sustainable-approach-to-
warehouse-management/. 
Pal, D. K. (2015). Introduction to Management. Retrieved from Management Concepts 
and Organizational Behaviour: 
http://www.ddegjust.ac.in/studymaterial/mcom/mc-101.pdf. 
Red Cedar Technology, Inc. (2016). Optimizing Warehouse Efficiency. 1-7. 





Saifudin, A. M. (2012). Mediating Effect of Management Informative System on the 
Relationship of Warehouse Attributes and its Efficiency in Malaysia's Small 
and Medium Enterprises. DBA Dissertation, UUM. 
Saifudin, A., Nizamuddin, Z., & Norita, D. (2012). The Effect of Management 
Information System (MIS) on Warehouse Operation Efficiency in Small and 
Medium Enterprises (SMEs). World Academy of Science, Engineering and 
Technology, 1-10. 
Stretar, T. (2015, April 27). Five Steps to Improve Warehouse Employee Performance 
During and After Training. Retrieved from Supply and Demand Chain 
Executive: http://www.sdcexec.com/article/12068819/five-steps-to-improve-
warehouse-employee-performance-during-and-after-training. 
Study Points. (2011, June 18). Define Warehousing. Retrieved from Study Points: 
http://studypoints.blogspot.my/2011/06/define-warehousing-explain-
various_4073.html. 
Tayyab Waqas, A., & Norma J., H. (2012). A Model for Sustainable Warehousing: 
From Theory to Best Practice. 1-26. 
The Free Dictionary. (2016). Training. Retrieved from The Free Dictionary: 
http://www.thefreedictionary.com/training. 
The Free Dictionary. (2016). Warehouse. Retrieved from The Free Dictionary: 
http://www.thefreedictionary.com/warehouse. 
UKEssays. (2016). Sustainable Warehouse Management. Retrieved from UKEssays: 
http://www.ukessays.co.uk/essays/management/sustainable-warehouse-
management.php. 
Universal Storage System. (2016). History of Warehousing. Retrieved from Universal 
Storage System: http://www.universal-storage.co.za/news/history-of-
warehousing/. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
